Optimal Sox-based fluorescent chemosensor design for serine/threonine protein kinases.
Fluorescent chemosensors of protein kinase activity provide a continuous, high-throughput sensing format for the study of the roles of these enzymes, which are crucial for regulating cellular function. Specifically, chemosensors using the nonnatural amino acid, Sox, and physiological Mg(2+) levels report phosphorylation with dramatic fluorescence changes that are amenable to real-time and high-throughput analysis. In this article, we report 15 probes for a total of six distinct serine/threonine kinases with large fluorescence increases and good reactivity toward the target kinase. The sensing mechanism is detailed, and the optimal sensing motif is determined. These versatile and powerful sensors provide tools for researchers studying the roles of the targeted kinases in signal transduction, and the design principles provide guidelines for the generation of future fluorescent chemosensors for any serine/threonine kinase.